. The apparatus used for the trunk air injection showing the FDR moisture sensor and a customized block designed to hold the PEEK tubing for high-pressure gas delivery. The DBH of the tree is 18.7 cm.
Supplementary Figure S2. (A) FDR sensor installed in a
Betula papyrifera wood block (ca. 10 cm × 8 cm × 3.5 cm) used for calibration in the laboratory; (B) volumetric water content (VWC) measured by FDR sensors plotted against VWC data calculated gravimetrically (data from two sets of independent calibrations were pooled). The dashed line show y = x; (C) tree core VWC measured gravimetrically vs. VWC measured using FDR sensors in situ on April 13, 2012. Error bars show +1 SE (n = 5).
Method for the calibration Two B. papyrifera trees were felled (one in March and one in June 2012) and segments of the trunks were transported to the laboratory while kept under water. A block of sapwood with the above-mentioned dimensions was cut from the segment using an electric saw and three holes for the sensor prongs were drilled using an electric drill. A drill guide described in the article was used to facilitate the drilling. The wood block was then submerged in deionized water under vacuum overnight for hydration. The fresh weight of the block was then measured to the nearest 0.1 g using a Sartorius balance (model 3808 MP8/8-1, Sartorius, Göttingen, Germany) and the volume was determined using water displacement method. The FDR sensor, with weight predetermined, was then installed in the wood block and the VWC data were recorded using the EM50 data logger. The wood block was then allowed to dry on a lab bench for several hours (depending on the observed weight loss) and then wrapped completely using parafilm and placed in a ziplock bag overnight for equilibration before weight and VWC (by FDR sensor) were measured again. This process was repeated and five sets of weight and VWC measurements were obtained for each wood block. The wood block was then oven dried at 60 °C for one week before dry weight was measured. The VWC was calculated as (fresh weigh -dry weight)/fresh volume. Increment tree cores were taken from five trees (different from the trees used for long-term monitoring) in early spring and VWC was calculated gravimetrically to compare with those measured by the FDR sensors. Dark bars denote nighttime periods. Note that higher VWC (in A) and RP (in A and B) occurred during daytime that peeked around midday but in panel C decreases in VWC were observed during the daytime due to transpiration. Figure S4 . Seasonal change of volumetric water content (VWC) in trunk xylem of tree 2 (A) and tree 3 (B); (C) daily sums of precipitation. Arrows in panels A and B show air injection in early spring. Vertical dashed lines show days with significant rainfall, during which substantial increases in trunk xylem VWC were observed in most cases as shown in Fig. 2A . The vertical gray bar in panels A and B denotes a substantial decrease in VWC during a summer heat wave shown in Fig. 2B . Figure S5 . Seasonal change of volumetric water content (VWC) in trunk xylem of tree 4 (A), tree 5 (B) and tree 6 (C); (D) daily sums of precipitation. Arrows in panels B and C show air injection in the summer. Vertical dashed lines show days with significant rainfall, during which substantial increases in trunk xylem VWC were observed in most cases as shown in Fig. 2A . The vertical gray bar in panels A-C denotes substantial decrease in VWC during a summer heat wave shown in Fig. 2B .
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